I. INTRODUCTION Recently, there has been a growing interest towards the modeling of the electrostatic behavior of biomolecules (e.g. proteins, nucleic acids) in ionic solutions. The electrostatic interactions between biomolecules and solvent play a fundamental role in the definition of the structure, binding properties and kinetics of such complex systems.
In the biomolecular computing community, a widely used model to describe the electrostatic potential in proximity of a biomolecule is the nonlinear Poisson-Boltzmann (PB) equation [1] . This model represents the biomolecule as a polarized cluster of atoms and the solvent as a continuum dielectric medium, where ions satisfy the Boltzmann distribution. The accurate solution of the PB equation is a very difficult task, due to strong irregularities in the considered geometries, exponential non-linearity and delta distribution sources. The point-charge singularities give rise to localized steep gradients in the molecular region that require a very fine mesh to be reproduced, when using the Finite Element Method (FEM). To overcome these limits, we have developed a numerical model based on the Element-Free Galerkin Method (EFGM) [2] . This technique has been proved to efficiently predict local high gradient solutions arising in magneto-hydrodynamics [3] and eddy current problems with strong skin effects [4] . This paper describes the EFGM application to the linearized PB equation in the case of complex molecular structures, whose geometry is derived from the RCSB protein data bank [5] . The full paper will focus on the treatment of boundary and interface conditions and on the study of the influence of EFGM parameters on numerical accuracy. 
where  is the electrostatic potential, δ i = δ(x-x i ) is the Dirac distribution at point x i , ε is the dielectric constant, and κ is the Debye-Hückel parameter. When neglecting the ion-exclusion layer [1] ,  is decomposed into two regions: the molecule  m , including N c atomic charges q i and with ε r ~ 1÷4 and κ = 0, and the truncated solvent region  s , for which ε r ~ 78 and κ is a function of temperature and ionic strength. The EFGM application gives an approximation of  through a moving least-square technique, involving a weight function with compact support for each meshless node, a polynomial basis and a set of coefficients depending on position [2] . In addition to meshless nodes, a set of quadrature points is introduced to compute integrals over .
III. NUMERICAL ANALYSIS In the example here reported, it is analyzed the electrostatic behavior of the Gramicidin A, which is a transmembrane channel selective for potassium ion and containing 316 charges. Figure 1 shows the electrostatic potential computed along the x-axis, comparing the EFGM solution to the ones obtained by the multilevel finite difference code implemented in APBS [6] and approaches based on FEM or Boundary Element Method (BEM). Differently from FEM, EFGM leads to an accurate reconstruction of the local steep gradient due to molecule charges also with a very coarse grid of nodes. 
